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Introduction
Along with the progress of image acquisition and processing technology and the development of society, it is widely used in social networking, remote medical treatment and real-time monitoring and other aspects. The image acquisition and display technology based on the camera has a wide range of application market and broad prospects for development.
In this paper, an image acquisition system based on STM32 is designed. The image acquisition system uses OV7670 camera to collect the image signal, and image signal is displayed through the TFT-LCD color screen.
System Design Block Diagram
The image acquisition system designed in this paper is mainly composed of four parts, which are control module, acquisition module, display module, power module. The structure of the image acquisition system is shown in Figure 1 . 
Control Module
In this paper, the STM32 chip with high performance, low cost and low power consumption is selected as the control unit. The STM32 chip is a micro controller which is designed by STMicroelectronics based on ARM Cortex-M3 kernel, with 512KB flash, 64KB SRAM memory, 12 channel DMA controller, three 12 bit A / D converter, 2 channel 12 bit D / a converter, up to 112 fast I / O ports, up to 11 timer, 13 communication interface. The excellent performance of STM32 is reflected in the following aspects: Ultra Low Price. The 32 bit machine can be got at the price of 8 machines, which is the biggest advantage of STM32.
Multi Peripheral. STM32 has FSMC, TIMER, SPI, IIC, USB, CAN, IIS, SDIO, ADC, DAC, RTC, DMA, and many other peripherals and features, with a high degree of integration.
Excellent Real-time Performance. STM32 has 84 interrupt, 16 level programmable priority, and all pins can be used as interrupt input.
Outstanding Power Control. Each peripheral of STM32 has its own independent clock switch, and you can reduce the power consumption by turning off the clock of the corresponding peripheral.
Very Low Development Cost. The development of STM32 does not require expensive emulator. Only need a serial port to download the code, and supports SWD and JTAG two kinds of debugging port. SWD debugging can bring more convenience to your design. Only need 2 IO port, you can achieve the simulation and debugging.
Acquisition Module
Image acquisition process is an important part of the whole system. The quality of image acquisition is related to the data processing of the whole system and the results of the final display. Therefore we need to choose a good performance of the sensor. In this paper, we choose the OV7670 camera sensor. The sensor has small size and low operating voltage, and provides a single chip VGA camera and all the functions of an image processor. The 8 image data with a variety of resolutions can be output through the SCCB bus control. The VGA image of the product is up to 30 frames per second. Users can completely control the quality of the image, data format and transmission mode. All image processing functions including the gamma curve, white balance, degree, color, etc. can be programmed through the SCCB interface. The circuit of the sensor module is shown in Figure 2 . 
Display Module
The TFT-LCD module is used in display module. The module supports 16 bit color display, and the resolution is 320 × 240. The interface of the module is the 16 bit parallel port 80. The circuit of the display module is shown in Figure 3 . 
Power Module
STM32 chip and OV7670 camera requires 3.3V power supply, while the TFT-LCD module requires 5V power supply. The power supplied by 5V, and is converted to 3.3V voltage through the voltage conversion chip AMS1117. The power conversion circuit is shown in Figure 4 . 
Conclusion
An image acquisition system is designed by STM32 chip, OV7670 sensor, and TFT-LCD color in this paper. This system has characteristics of low power consumption, low cost, high performance, portable and efficient. The system will be able to effectively collect the image signal, and the signal can be displayed through the TFT-LCD color screen.
